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We demonstrate a new instance of useful-noise effect or stochastic resonance,
occurring in magnetic resonance imaging (MRI). Based on the physics of
signal–noise coupling specific to MRI, we establish the possibility of regimes where
nonlinear post-processing can benefit from an increase in the level of the noise
present in the MRI apparatus. The validation is obtained by both theoretical
analysis and experimental observations. We especially show that the beneficial
tuning of the noise can be practically achieved by controlling the bandwidth of the
sampling receiver of the MRI apparatus. These results constitute a nontrivial
extension of stochastic resonance in the domain of images, arising here with a
signal–noise coupling in MRI which is distinct from the purely additive or
multiplicative couplings previously investigated in the framework of useful-noise
effect.
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